It is a disturbing reflection that many children born with meningomyelocele are now surviving the major operations introduced to relieve hydrocephalus and minimize limb deformities, only to succumb, after prolonged ill-health, to renal failure.
Involvement of the spinal reflex centre for micturition, or of the nerves arising therefrom, results in imperfect bladder emptying, due to impaired detrusor activity, increased resistance at the bladder outlet, or to a combination of these two factors. Infection of the residual urine is inevitable; hydro-ureter and hydronephrosis may occur at an early age, and in these cases renal function steadily deteriorates.
Hitherto we have carried out urological investigations in children with meningomyelocele when symptoms of urological disorder have presentedas in those who were continually wet, those with persistent urinary infection, or those with incipient renal failure. Surgery was required in many of these children and at operation it was common to find extremely dilated ureters containing pus. It was realized that an earlier appraisal of the urinary tract was necessary, so that operation might be carried out in appropriate cases before the development of gross infection and renal damage.
Since January 1962 we have investigated, during early infancy, the renal and bladder function of children born with meningomyelocele in-the lower thoracic, lumbar and sacral regions. Urinary infection, if present, has been controlled and it has been possible to single out those requiring further investigation and treatment.
Twenty children under the age of 18 months have so far been investigated in hospital.
Clinical and Laboratory Investigations
The character of the urinary stream is observedusually a trickle from a bladder which still contains urine. Suprapubic bladder expression followed by bimanual expression is then carried out to determine the residual urine, catheterization being added, if the bladder still contains urine after expression. The specific gravity of the urine is determined after fluid deprivation for ten hours, the value obtained being an index of the concentrating power of the renal tubules. A specimen is cultured, and blood is withdrawn for electrolyte estimations.
Intravenous Pyelography
Films are taken before and immediately after bladder expression. From the latter film an approximate indication of the efficiency of bladder expression is obtained, whilst increased filling of the ureters after expression indicates reflux. The findings in four cases are summarized: Case 1 L B, born in June 1961 with an extensive lumbo-sacral meningomyelocele. Defect closed by operation. Admitted for urological investigations at 8 months. Clinical and laboratory findings: Spontaneous urine streama trickle. Residual urine 1 i oz. Culture: heavy growth of E. coli. Sp. gr. 1010. Blood urea and electrolytes normal. Intravenous pyelography showed dilatation of the ureter and renal pelvis on the right side (Fig 1) . Suprapubic pressure, although effective in emptying the bladder, was thought to result in reflux up the right ureter (Fig 2) . Conclusion: Conservative treatment by bladder expression is considered the best policy in this case, provided that the urine can be kept sterile by antibiotics; the alternatives are either an operation to prevent reflux or the construction of an ileal bladder. Fig 3) . Conclusion: Suprapubic pressure was ineffective in emptying the bladder. Further investigation is necessary to determine whether this is due to increased resistance at the bladder outlet or to very free reflux up the right ureter.
Case 3 It must be emphasized that the children studied since January 1962 were admitted as part of a planned investigation and not because they presented with urological symptoms; all of them, however, were found to have imperfect bladder function. This fact, together with the findings that have been described, indicates that urological investigation should begin even earlier than at present.
The intravenous drip necessary at the initial operation of closure of the defect affords a ready means of obtaining a pyelogram, and this may reveal dilatation of part of the renal tract, as in the case of this four-day-old boy (Fig 4) .
By reaching an earlier diagnosis of renal and bladder abnormalities and by the early control of infection and electrolyte imbalance, with operation in appropriate cases, it is hoped to prevent the chronic ill-health and impairment of renal function from which so many of these children ultimately suffer.
Renal Function in Unilateral Hydronephrosis [Abridged]
by Margaret M Platts MD MRCP and J L Williams FRCS (The University ofSheffield, Departments ofMedicine and Urology, The Royal Hospital,
Sheffield)
Other workers have shown that patients with bilateral hydronephrosis usually have a diminished ability to concentrate and acidify the urine (Ericsson et al. 1955 , Earley 1956 , Winberg 1959 , Berlyne 1961 . The present studies were designed to examine the function ofhydronephrotic kidneys in more detail in patients with a normal internal environment. This has been achieved by comparing the function of unilateral hydronephroses with the contralateral kidneys.
Eleven patients who were not uremic were studied. Nine of them received intravenous infusions of normal saline containing inulin and para-amino-hippurate (PAH) for about three hours before and also throughout the clearance periods. In the other 2, endogenous creatinine clearances were measured without an infusion. Ureteric catheters were passed into each renal pelvis and allowed to drain to remove the reservoir
